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The Second Book of the Art of 
Mettals. 
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C H A P, J . 
That no man ought tv be employed to Re+ 
fine Mettals, but he that hath been ex- 
. amined and Licenſedby Authority. 


He abundance of Minerals , 
wherewith God hath enriched 
almoſt all the Provinces of 
this new world(erying himſelf 

thereof as a Medium , to other high 

deſigns of his Divine Providence) hath 
been ſo great, that jt is ſcarce poſſible 
to be believed. The Mountain and 

Imperial City of Potoſi, having already 
A2 yield | 


(2) 
yielded, between four or five hundred 
Millions of Peeces ot Eight, a -quan- 
tity ſufficient to make ſuch another hill 
of Silver; it is hard to form a concep- 
tion equal-unto ſo exorbitant a heap of 
Riches 3: but the better to help our 1m- 
agination. therein , know that, if the 
round were covered with Peeces of 
ight, laid as cloſe to one another, as 
is poſſible, they would take up the 
your of ſixty Leagues ſquare, allowing 
ve and twenty Peeces of Eight to a 
Vare of Spain (a Vare of Spain 1s 33» 
Ergliſh Tnches) and five thouſand Vares 
to a Spaniſh League. This glut of 
Riches, hath been the reaſon why they | 

have not applyed the care that was re- 
quiſite, toprevent loſs and waſte in the 
Refining of Oar, which ſpeaking with 
moderation, hath been the loſs of many 
Millions, both for want of giving it 
due Law, the nature, and difference 
whereof, they did not underſtand 3 and 
ſo proceeded by chance, and without 
good ground, neither knew they well, 
what quantity of Plate the Oar would 
yield. AndlJaſtly, they deſtroyed un- 
| neceſlari- 
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neceſarily abundance of Quickſilver, 
whereof hath been already conſumed 
in this Imperial City,more than 234600 
Quinta) 3 I know not whetherthisneg- 
lect ſpeaks greatneſs of mind in. the in- 
habitants of this Kingdom , that they 
deſpiſe to pick up Crums, which never- 
theleſs were ſufficient to ſatisfie the 
hunger of many Kingdoms of the other 
world 3 or whether it condemns the 
careleſsneſs of ſo wiſe and well govern- 
ed a Commonwealth , that they have 
not uſed all poſſible means to put a ſtop 
to ſo unneceſlary a Prodigality. The 
firſt and fundamental remedy whereof, 


| is in my opinion, that the Mettals be 


Refined by one that underſtands the 
Art, and 1s Authorized thereunto by 
Publick Licenſe”, after ſtrict examina- 
tion of his ſufficiency , which 1s requi- 
red before the admiſſion unto. divers 
callings in the Commonwealth, with» 
out compariſon of muchleſs importance 
than this js, The Maſters of Refining 
Works have taken no Care at all in 
this matter , becauſe how negligently 
lgever they Refine their awn Oar, 


A 3 they 
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they loſe nothing , but have all the 
Silver, either in the Plates, or amongſt 
the Droſs 3 and that which they Re- 
fine for others , yields more profit to 
theſe Refiners,the worſe it is wtought, 
becauſe more remains with them in the 
Droſs ; but both theſe are ill reaſons to 
proceed upon , becauſe the making full 
profit of theirown, muſt coſt a double 
labor, and the ill Refining other mens, 
redounds to a Publick prejudice. 
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CHAP. II. 


What quantities, and what kind of knows 
' ledge a Reffner ought to have. 


T ts a very great Truſt thatis put 
into the Nm the whole Riches 
which this moſt proſperous Cry 
produceth , being put into their hands 
without account, or any' obhgationof 
the quantity they are" to return 3; their 
word and honeity only , without reply, 
or appeal from their ſentence, is the 
only ſceuttity of the truth, of what the 
Oar 
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(5) 
Oar hith yeilded 3 and it hadriced be 
a ſtrong ſecurity, when the violent in- 
citation of private intereſt is to deceive. 
He therefore that liveth contthually 
amongſt theſe occaſions ,- had need bs 
well furniſhed with the honor of a 
Chriſtian , leſt having his fingers 
perpetually kneading in the paſte , 
a good deal do not ftick unto themn 5 
there ought to bea greatdeal of cir- 
cumſpeQion in chylſing this Officer, for 
no miſchief that binder inders the Refining 
of Oar , or extravagant confumption, 
orloſs of Quickſilver , can occaſion ſo 
great prejudice as'a Refiner of a wick- 
ed Conſcience. | 

Neither yet isit alone ſufficient, that his 
Manners be good,if he want the know- 
ledge neceſſary to the Art of Refining. 
He ought to know all ſorts of Mettals, 
their qualities and differences , which 
of them are moſt proper for Quickſil- 
ver, and which for Melting, if there be 
conveniency for it. , He ſhould know 
thediſcaſes alſothat infet Mettals, and 
the way of clearing themz the accidents 
of Quickſilver , and the ordinary way 
A 4 of 
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of Refining in great and 1n little 3 and 
in nocaſe let him be admitted for a Re- 
finer ,, that doth not well underſtand 
how. to make the leſſer Enſay by the 
Fire, of Oar that is ground to powder, 
before the Mettal be incorporated to- 

ether, that ſo he may know certainly 

ow much Silver ought to be gotten out 
of that Oar3 and he ſhould never give 
over making tryals., untill he hath ob- 
tained jt. - The want of this one care 
"hath coſt this . Kingdom abundance of 
Many .,,,and-1s of great prejudice to it, 
even _ at this day, 3 two experiments 
whereof T ſhall relate, which have paſ- 


ſed through my hands , that you may 
the better eſtimate the importance of 
this advice : A few years ago, when I 
lived in the Prqvince, of the Lipes, in a 
Pariſh which they call Xauqxegua, a Mi- 
ner had wrought a Vein , out of which 
he drew a —_ of very Rich Met- 


tal, although he knew it not; he en- 

ſayed it by Quickſilver, and found it ta 

contain four or five Peeces of Eight 

the Quintal, and at that rate Refined 

it all by the great 3 at Jength they de- 
E 
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{erted the Mine for being of little pro- 
fit : Afterwards an T:diar carried me 
to the place, I found Mettal in the 
Moulds that were drawn out, and alſo 
in the Vein which had not been much 
wrought , I Enſayed itby the fire, and 
found it to contain 9oo Peeces of Eight 
the Quinta], although by the ordinary 
way of Quickſilver 1t yeilded but four 
or fivez I diſcovered this Vein to the 
Magiſtrates, calling it by the name of 
Nueftra Senora de Begomia they built a 
Mill preſently near it, and abundance 
of Miners flocked thereupon, and have 
gotten thence a great quantity of Sil- 
VET. 

In the Mountain of £an#4 Juara,out of 
the Mine of Berengnela de Pacages, they 
got a Mettal like unto Soroches, which 
by the ordinary Enſay with Quickfil- 
ver, appeared ſcarce tohave any Silver 


at all in 1t 3 whereupan the Miners ut- 


terly deſerted it, untill a Prieſt a Friend 
of mine, ſent me ſome peeces thereof 


 untaOrxro, whichT Enſayed, and found 


them to contain 60. Peeces of Eight 
the Quintal 3 by my advice he dug a 
great 


(8) 
great quantity of that Mettal , being 
laughed at by the Neighbors while 

he was at work to (o little purpoſe (as 
they thought ) but afterwards much 
more envied by theta for the great 
riches he had gotten. 


” CO 


CHA P. I. 
Of the knowledge of Mettals , and the diſ- 


ferences there are of ther. 


T is almoſt impoſſible ta teach thoſe, 

that have not been acquainted with 
Mettals, how to ung wn by the 
ſight, becauſe there ts ſo great diverſity 
of them 3 that there is ſcarce any ſtone 
inone Mine, that reſembles ſtones of 
the ſame Mettal in another Mine; no 
nor oftentimes of the ſame Mine it (elf. 
Nevertheleſs the Miners reduce theſe 
differences unto three general heads, 
which the Spaniards call, 1. Pacos, 
2. Mulatos , and 3. Neerillos. Paco in 
the general language of this Country, 
is as much as to ſay of a Red _— | 
and | 


and fach more or leſs are the Stones, 
which they call Metal Paco, although 
in Beyenguela de Pacages , they call the 
Green Mettals of Copper by the ſame 
nattie , which alſo in theſe Provinces 
they give to Mettal of any colour, in 
contra-diſtinction to Metrals, that ſhine 
like Steel or Glaſs, and another ſort 
which they call Negrillos. Mulatos is a 
colour between the P4cos and Neerilloss 
and in the Mines, Mettal of that colour 
is produced in the ſame order; it is of a 
Brown colour, and ordinarily accom- 
panied with ſome of the Margarita 5 
there is leſs of this Mettal, than of the 
ewo other forts. The Nee#zllos have 
been diſcovered by ,. and take their 
name from their colour, although all 
Black Mettals are not comprehended 
under that name. La Tacars a rich Met- 
tal, and uſually Black, although there 
be of it Grey and Aſh-colouted,which 
they call _ belongs to the Metals 
Pacos, as alſo doth the Lead(for ſo they 
call the Silver Oar ) which oftentimes 
1s Black, Grey, Ath-coloured, Green, 
{ White, and Orange Tawny , which 
| they 
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they call $xco 3 and this laſt year inthe 
Mountain of Potoſi, there was found of. 
it, of a bright liyely Cinamon colour, 
or very fine Vermilion , a thing which 
hath not been ſeen in any-other Mine. 
The Soroches might conſtitute a fourth 
order of Mettals, but I agree with the 
opinion of others , that would have 
them ranked under the name - of Nees: 
grillos , to which alſo belongs the Roſt- 
cler, the richeſt Mettal that nature hath 
produced in the form of a Stone 3 it is 
ſhining and, brittle, and the powder of 
it beaten finer with any hard thing, 1s 
of the colour of pure blood, itis very 
like unto Cizabrio, or that Vermilion 
which 1s made of Quickſilver and Sul- 
phur , which gives a good hint for the 
finding out of divers other greater ſe- 
crets, Cochico 1s alſo of the ſame kind 
a very rich Mettal Maſly, but neither 
ſo brittle nor ſpungy as the Roſtcler is, 
but it 15 more full of Lead, and 1snotſa 
ealily beaten to powder, nor gives ſa 
perfect a blood colour. 

Soroches, Tacana, Poluorilla, Roſicler, 
Cochico, and Neerillos, are diſtinguiſhed 
one 


(11) 
one from another, in the manner fol- 
lowing. 

The Soroches are black , or Aſh-co- 
loured , either ſhining , or without 
any luſtre ( which they call dead Oar 
of Lead) and commonly contains ſome 
Silver. 

The Tacara is Silver Oar cloſe com- 
pacted, of a Black colour, without any 
ſhining at all. 

Polvorilla is Tacana;, not congealed, 
nor ſtony ,. but is rich in that Oar they 
call Pacos , but in the Negrillos not ſo 
much, by reaſon of the mixture of Cop- 
per, that it hath. 

The Roſicler and Cochicors Silver Oar 
with that ſame Varniſh, which hides its 
own Proper colour,and ſhines, whereby 
it differs from the Tacara. That which 
predominates in the Negri/os, 1s Cop- 
per, either actual, or elfe Vertual inthe 
Copperas , wherewith it abounds; it 
always contains Silver more or leſs, and 
1s uſually accompanied with the Mar- 
gagita. 

The Black Mettal which feels like 
Lead, and is ſmooth {which makesas it 
were 
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were Leaves of Trees or Feathers)eon- 
tainsa great deal of Alcohol, or Antimo- 
ny (which in ſome parts they call 1- 
cecote ) and but little Silver. Thoſe 
Negritlos which have luſtrelike poliſh- 
ed Steel, or Looking-glaſs, and are 
therefore called Eſpejado and Arcerede, 
arethe richer the nearer they approach 
unto the Roſecley and Cochico. 
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CHAP. IV. 
Ofthe ſorting of Oar, end the proper man« 
ner of Refining each of them. 


He skill of extrafting all the Sil- 
ver, out of any Oar, beginsto be 
exerciſed 1n the picking and ſorting of 
the Qar together ; the want of care in 
ſorting Oar fram Stones, that have no 
O3rin them, as alſo the Oar of one ſort 
of Mettal from another, hath occaſioned 
much damage 3 the leaſt inconvenience 
hath been in the uſe of Quickſilver, 2 
quantity whereof 1s loſt together with 
grinding, and other charges about that 
which is no Mettal 3 the greater incon- 
veni- 
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yenience hath been, where there was 
Mettal, the failing to get out all the Sil 
ver, becauſe they haye jumbled toge-» 
ther Oar of ſeveral ſorts, and uſed but 
one manner of Refining, whereas thoſe 
Mettals require a different way of 
bandling and time. To Enſay that Met. 
tal by Quickſilver , that requires the 
fire, 1s to deſtroy it; to put that Met+ 
tal in the Furnace, which is not tarun, 
is to endamage the Mettal, and to get 
noprofit at all 3 and although the ſeve+ 
ral Oars be properly afligned , ſome ta 
the Quickſilver, and ſome to the fire, 
yet they have their differences of being 
eaſter or harder to beRefined accoxd- 
ing as they concur, or differ in the re- 
medy, that is neceſſary to be uſed for 

that purpaſe. The Oar, which they 
call Pacos, that ſhinesor ſparkles not at 
all, is proper for Quickfilver. The 
Tacane alſo may be refined by Quick- 
ſilver, but becauſeit is ſo very rich Oar, 
leſt it ſhould not be clean extracted,bur 
part of itremain inthe Drols, it is bet- 
ter to melt it ina bath of Lead. That 
Oar which containing Silverin it, yet 


they 
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they call by the name of Lead Oar, if 

it be over groſs, will neither prind | 
well, norcleave faſt tothe Quickſilver, 
and is beſt to be melted together with 


the-Tacara. 
The moſt proper way of dealing with 
the Oar, they call Machacado, 1s the 


Hammer, the Soroches need the fire, 


the Roſocler and Cochico are to be mel- 
ted like the Tacana 5 the Neprilloy re- 
quire both fire, and Quickſilver , for 
they prepare all the Oare of that kind 


- by the fire, for the Quickſilver by that 


means colleQing the Silver,cither burnt, 


. or boyled , as ſhall be ſhewed here- 


aſter. 
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CHAP. V. 


How to know the ill qualities that infed 
the Oar, and how to purge them away. 


F yarious and very different qua- 
lities are the ſubſtances that Na- 
ture hath produced in the Veins, that 


. contain the Oars of Mettals , whether 


they 
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f they be Abortions which the covetoul- 
| neſs of Mankind occaſions by tearing 
he Oar out of the bowels of the Earth 
before its full time , which otherwiſe 
ould come to be Mettal in perfeftion, 
Or whether it be excrementious fu- 
perfluitics of the generation of all ſorts 
 Jof Mettals 3 they be uſually called Se- 
, Imi-minerals and are Salts, Allum, Cop- 
peras, Sulphur, Orpiment, Sandaraca, 
- JAntimony, or Alcohol, Brimſtone,both 
| IWhite and black, and Margagita. 
\ | Scarce any Oar 1s gotten that doth 
not participate of. one or more of theſe 
ill companions, all of them being hin- 
drances to the extracting Silver out of 
the Oar, whetherit be by the Fire or 
Quickſilver 3 thoſe. that partake of 
Copperas, of which ſort are thoſe they 
all Copaquiras , are mortal enemies of 
Quickſilver, which they counſume and 
ſcatter, and that ill condition is height- 
ned, if Saltbe mingled with it, which 
makes it penetrate more violently , and 
ſuddenly 3 the learned Raimundus 
knew this antipathy very well, and hath 


 Bleft it diſcovered to us in writing 3 and 
B thoſe 
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thoſe that deal in Metrals daily have it 
in their hands , and yet take no notice 
of itz this 1s that, which eats up the 
Quickſilver,and diſsipates the Caxomes 
of Mettal, and hath occaſioned ſo great 
an expence of Mettals, namely, Iron, 
Lead, Tinn, and Lime. Whoſoever 
hath a mind to make experiment here-| 
of, let him mix a little Quuck(i1lver with 
Copperas well ground, and water, andf 
he ſhall ſee in an inſtant all the Quick-f 
ſilver diſlolved and loſt ; eſpecially 1 
he put a little Salt to the former com- 
polition. This will be no wonderto 
thoſe that know Mercury to be Quick-þ 
i ſilver, and that the great change in its] 
[| ſubſtance, is cauſed by Copperas andfr 
| | Salt, wherewith it 1s mingled, and thenf 
'Y _ ſublimated in the heat of the Fire ; thisk 
1s the greateſt poylon to the refinationfl 
by Quickſilver 3 although ſometimes ith 
is uſeful, and ſerves like Treacle toff 
tho'e forts of Oar , which have uſe off 
| It, asſhall be ſhewed 1nit's place here-h( 
| aſter. 
This inconvenience is found out, andſh 

remedied, with very much eaſe 3 grindfſe 
a lit- 


(17) 
it]a little Oar, and put ſome fair water to 
cefit, heat it the more the better, ſtir it 
1elwell, and then let it ſtand a while, then 
es|pour out the clear water into another 
atveſlel, leaving the Sedement behind 
n, fundiſturbed, prove it by the taſte, and 
erfyou ſhall well judge what mixture it 
e-Jhath , by it's dry or ſoure taſte 3 and 
thIwhoſoever defires an occular demon- 
1dIſtration of this , let him ſet the atore- 
k-Haid water upon a gentle Fire , ſ1mper- 
iffng untill the moyſture be conſumed, 
n-fand he ſhall ſce with his eyes; in that 
toſwhich remains at the bottom, either Al- 
k-flum or Copperas. Bathe the Oarin the 
its|manner abovelaid, ſo often as ſhall be 
ndneceſlary, untill the water, that comes 
enffrom it be ſweet, and without taſte, or 
11sÞthat ſtirring it with a bright peece of 
onfl:on, it doth not ſtain it with the colour 
1tfof Copper, and then that Oar is per- 
toffectly cleanſed and ſecure, not to hurt 
otfthe Quickſilver , when 1t 1s put unto 
(4 


Although Sulphur, Betun, and Anti- 
ony do oftentimes diſcover them- 


Jclves unto the {ight, yet a better way 
+ T of 
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of finding them out, is by the ſmell, 
which comes from the Oar ,, when it is 
well burnt in the Fire ; but for fuller 
fatisfattion herein, they may be diſco-| 
vered and cleared from the Oar in the 
manner following. | 
, Grind the Oar ſomewhat groſs , and} 
ut it in an earthen Pipkin that 1s notÞ 
glazed, that hath a great many ſmall 
holes in the bottom of it ,] and ſtop thef 
mouth of it cloſe, then fit a Veſſel off 
water round about it, in ſuch manner as 

they do, when they clear the Pine Ap- 

ples from Quickſilver, and put fire un-ſ 
der the ſame Baſon of Water ,, wherein 

all the ſmoak that goes out of thoſe 

little holes will ſettle, and there you 

ſhall ſee congeal'd and ſwimming upon} 
the top of the Water, the Sulphur, An-ſ; 
timony or Betun, each in his properfſi 
form. When the Oar will ſmoak nof 


| 


longer, it is a certain ſign that it is clear 
of thoſe impediments , which althoughſ 
they be not direct enemies toQuickſilve 
in raw Oar, yetthe Varniſh which theyfſf 
g1veto thefilver, hinders the Quick(f1l- 
ver from laying hold of it, and uniting 
z It 
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it together 3 and by the brittleneſs and 
aperity like Glaſs which thoſe Oars 
have that participate of the impedi- 
ments aforeſaid, they cut and divide the 
Quickſilver when they are ſtirred toge- 
| ther into [mall White pins heads as it 
g{were, which the Spaniards call Lis. It 
o+01s necellary to burn this ſort of Oar, al- 
\1;{t2ough it be good to melt them firſt be- 
\efore they put them into the fierce Fire, 
decauſe without that preparation the 
Silver will all be turn'd into droſs. 

The Aargagita that is in Oar , diſ- 
overs it ſelf but too plainly to the eye 
Dy 1ts weight and ſharp glaſlie quality,it 
divides the Quickſilver into imall Lis 
zuſvben they ſtir them together, thoſe ill 
n {qualities are taken away by the Fire, if 
1. (you burnt it therein untill its gloſs and 
thinning be gone, it doth moſt hurt un- 
to that Oar vvhich they melt, the abun- 
ar{dance of Sulphur yvhereof it 15 com- 
oh pounded making a great ſcum upon the 
erfiace of the Liquor, vvhich much ſtifleth 
ey the fundition. 
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CHAP Vh 


"Of the Grinding of the Oars of Mettal. 


He Grinding of Oar isa prepara- 
tion abſolutely neceſlary for the 
getting out of it, the Silver, or Gold 
that it contains by Quickſilver, and the 
fineneſs of the Meals a principal means 
of ſhortening the work and clear ex- 
traction of the Plate, one fault amongſt I 

many , which the blockiſhneſs of this 
Country has committed , hath been to }[ 
makethe meal very groſs, or toleave ||: 

many lumps therein 3 there needs no 
great pains to prove that the Quick(il- 
ver attracts or incorporates , with it ſelf 
that Silver which it immediately 
touches; {o that the Mettal which is in (|: 
middle of any lump remains in the ſame 
condition it came out of the Mine, and ft 
has more or leſs loſs init , according to 
the richneſs of the Original Oar , and 
according to the ckos or courſneſs of 
the Meal. T have made divers tryals 
of Grinding thoſe lamps over m_— 
nd 


| 
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find that in them remains, when leſtthe 
fixth part of what 1s in the Oar whenit 
is rt taxen out of the Mine, which 1s 
very conliderable in a whole years 
work . and incredible 1n the great 
quantity.of Mettals that have been al- 
ready gotten. Agricola alter having 
taught the way of Grinding & fitting of 
Mettals which they now practiſe in the 
Mills,teaches a way how to reduce it to 
extraordinary fine Flower 1n a kind of 
horſe Mill with Stones like Mill-ſtones : 
he thought this pains to be neceſſary, 
although to an end different from that 
refining which we now praQtiſe, where- 
in itis clearly and indiſpenſeably neceſ- 
ſary. Tlearn't the manner of doing this 
from one that had gotten a great deal 
of mony by Grinding the lumps over 
again, although he did not take out all 
the Plate , becauſe he ground them in 
an ordinary Mill, whoſe Hammers 
could not beat it ſo ſmall as it oughtto - 
be, ſor the lumps either fſlip'd away 
from under the Hammer , or being un- 
even one defended the other from the 
ſtroke 3 to have goud Sives, and care 
B 4 n 
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in lifting them up is of great impor- 
tance to this matter , but not a full re- 
medy, after the waſhing of the Oar, 
eſpecially if it were of rich Mettal is the 
beſt gathering up of lumps to regrind, 
If they burn the lumps, they will yield 
more Flour,becauſe ſome of the lumps 
will calcine and be ſmoother.and others 
will ſwell and grow more ſpungy, 
whereby the blow of the Hammer wall 
have better effectupon them. I do uſe 
another way of preparation by boyling, 
as ſhall be ſhewed hereafter, which I 
do hold more proper to be uſed in all 
refination by Quickſilver 3 put the Oar 
ground and ſearſed intoa Skillet in like 
manner (as 1f it were already incorpo- 
rated with Quickſilver , and ready for 
waſhing ) then pour a ſufficient quanti- 
ty of water upon it, ſtirring it with a 
Ladle or hand-mill, whereby all the 
fine will ſwim a top, and the groſs and 
ul ground will fink to the bottom 3 take 
away the fine with a Jadle, put it in 
the melting potand boyl it, grind the 
groſſer part again in a Mill or a Morter 
untill it become all meal ; If I deſire to 

make 
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make i Xoves of the fine ſort after the - 


ordinary manner of refining, I muſt 
mingle lome pure ſand therewith, that it 
may ſwell and want the Inconveniencies 
which that kind of Oar uſeth to be ac- 
companied withall. 


CHAP. VIE 


Touching the Burning of Oar. 


He Burning of Oar is uſeful for 

two purpoles,viz. 1. Thatit may 
Grind the better. 2. That it may be 
in better diſpoſition for the Quick(il- 
ver to lay hold of, and incorporate it 
ſelf with the Silver that is init. The 
reaſon of the firſt is plain, and the ex- 
perience of the latter , ſince they order 
all the Negrillos or blacker Oar in that 
manner, but generally not underſtand- 
ing the reaſon thereof. And certainly 
in all the art of refining nothing is pra- 
Ctiſed ſo much by gueſs or chance , and 
without knowing the ground of it, as 
this is. Refiners will ſay, they burn 


the 
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the Oar to clear it of ill qualities, 
not apprehending that thence it 
will follow that by fire enough they 
ſhould quite cleanſe and purifie it, 
whereas the contrary 1s found by expe- 
rience, and that according as they burn 
it more, the worle conditioned is the 
Oar , and needs the help of ſome other 
material to prevent, that all the Silver 
= Quick(lilver too, that 1s init, be not 
loſt. 

There1s but one cnemy naturally op- 
poſite unto Quickſilver ( as hath been 
ſaid already ) and that 15 the Copperas, 
and the fire 15 not only uſeleſs for the 
vanquiſhing that, but on the contrary 
it multiplies and encreaſes it 3 andif 
the Oar have no Copperas in itwhen 1t 
1s put 1nto the fire, the fire will beget 
and produce it , as may eaſily be ſeen 
by experiment. In the Burning of Ne- 
orillos (or black Oar) in whichthe fire 
encreaſes the Copperas ſo much, that it 
1s neceſſary to uſe other materials 1n 
the burning of it to repair that dam- 
mage although if they had throughly 


underftood this matter , they might 
| have 
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have cheaper and eaſier done it , by 
waſhing the Oar (as I have faid before) 
untill it were cleared of all the Coppe- 
ras3 The ignorance of which remedy 
hath been the occaſion of great waſte 
and loſs. 

Other diſeaſes of Oar do not direfly 
injure the Quickſilver, only by the 
Varniſh and Glaffte quality which they 
give; they hinder the Plate and Quick- 
filver from incorporating and making a 
Maſs together 3 and therefore the rule 
in this caſe is to burn the Oar ſo long 
untill it change colour and loſe the luſtre 
and ſparkling that it had. To know the 
Oar that of neceſſity muſt be burnt (if 
it be to be Refined by Quickſilver) the 
luſtre and ſhining aforeſaid is a certain 
ſign. The fire will not prejudice that 
Oar they call Pacos, and it it have any 
mixture of the aforeſaid impediments, 
it muſt of neceſſity be burnt. 
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C H A P. ' VIIL 


Touching the dammage that reſults from 
the burning of Oar. 


En having hitherto proceeded by 
chance as 1t were, and without 
certain knowledge of the quantity of 
Silver contained ina peeceof Oar have 
judged him the beſt Refiner that has 
gotten molt Silver by one operation, 
leaving it doubtful whether any more or 
no wereto be gotten out of the Oar, el- 
pecially in the Negrillos and Oars that 
cannot be exculed from burning. This 
doubt has been greater, there being leſs 
certainty here where there ought to be 
much the greater 3 and from hence men 
have found no leſs inconvenience by 
miſtaking on the one hand, than on the 
other 5 wherefore this manner of pre- 
paration hath been eſteemed, as dange- 
rous as profitable. With $kill and cu- 
riolity one may obſerve many wonders 
of Nature 1n the burning of Oar, the 
parts of Iron and Brimſtone,which com- 
monly 
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monly accompany the Oar , when they 
come to thefire are converted into Vi1- 
triol or Green Copperas; this after- 
wards is turned into fine Copperzagain, 
the Copper calcined, diſſolves in water 
like falt, the which ſtrain'd and eyapo- 
rated by a _ heat coagulates into 
another kind of Vitriol or | Cop- 
peras, like unto that which they call 
the ſtone Lzpis, and is of admirable Vir- 
| tue for the turning of almoſt all Mettals 
into Copper, the purity of Silver it ſelf 
does not excule it from being ſubject to 
ſuch a metamorphoſis, for 1f the Oar 
have in it any 'Allum, Copperas, Salt-- 
peter, or Nitre by the help of the fire, 
they will calcine the Silver ſo, that it 
will diflolve in water, and not be lay'd 
hold on by Quickfilver without alia 
ſomenew Artifice , andeven Salt alone 
as it grows incorporated in the Oar, or 
mingled with it in the fire is capable of 
producing the ſame effect as ſhall appear 
evidently in the following experi- 
ments. 


CHAP. 
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CHAP. IX. 


Experiments which prove the damage by 
the burning of Oar if they be not known 
«nd remedied. 


Rinda pecce of Oar that has Cop- 

per or Iron int, and. by the di- 
reftion of the fifth Chapter of this 
Book, try if there be any Copperasin 
it, and 1f there be, clear the Oar of it 
by waſhing of it, and after it is dry 
burn it well , and put it into water 
again, and you ſhall ſeemuch Copperas 
anew produced by the fire 3 the Refi- 
ners daily do this with their hands, al- 
though they take nonotice of itz and 
although this experiment be ſufficient 
to ſatisfie every body, yet for greater 
confirmation of this ſecret to grind Oar 
of Copper or Iron, and melt it into thin 
Plates, and grind ſome Sulphur, and 
in a Cruliple or Earthen pot unglaz'd, 
put a Jare of that Sulphur , and upon 
that lay one of the Plates, and proceed 
in that orderas far as you think fit, ſtop 
the 
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the mouth of it well , that it give no. 
vent 3 and aſter it1s dry, put it between 
red hot Coalsin ſuch manner as they en- 
compals it round about , but do not 
touch it 3 after the Crufiple 1s ſufhci- 
ently hot, put the fire neererto it, and 
at laſt make the fire fierce, but not ſo 
much as to melt the Plates3 then take 
it out and the Plates will look black 
and be brittle , grind them very fine, 
and put the fourth part of their weight 
of beaten Sulphur, together with them 
into a peece of 'broken pot or earthen 
Baſon upon ,Embers, heat them fo as 
you heat an En/ay of the black Oar,ſ(tir- 
ring them continually untill the Sulphur 
have left ſmoaking, and the oftener you 
repeat this the better 3 laſt of all beg 
well beaten and hot, or elſe the water 
hot, and after a little time boyl the wa- 
ter, and if it colours bright Iron of a 
Copper colour , that the water evapo- 
rate by a gentle fire, untill it begins to 
be covered with a kind of Cream, then 
take it off and ſet it a cooling, and it 
will congeal into moſt beautiful tran(- 
warent Copperras , Green 1t the Plates 
were 
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were of Iron,or blew if the Plates were 
of Copper. | 
Diſlolve this Copperas or Stone Lj- 
pisin water, and put Steel or Ironto it, 
and it turns into moſt pure Copper, 
ſmooth, and ſoft as gold after it is new 
melted. It one melt Lead or Tin,and 
pour it in ſmall drops upon the face of 
that water,the whole ſuperficies will be 
turned into Copper, and the oftner it is 
repeated, the greater quantity of the 
Lead will be rok. untill no Lead 
remain. 
Tin is very eaſily turned into braſs. 
I was the firſt which in the Province of 
the Lipzs found out and publiſhed theſe 
ſecrets. Allo Silver 1s turn'd into Cop- 
per if it be made very fine , and with 
much Salt (an experiment which ought 
to be as highly eſteemed by the Refin- 
ers, as the turning Copper into Silver) 
Aqua fortis 18 a common thing, if it were 
not,its vertue would be held miraculous, 
it turns Silver into Water, and calcines 
itinto duſt ; it is made of Copperas or 
Allum and Salt-perter , the Spirits that 
flye from any of theſc ſubſtances, whey 
| Oar 
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Oar that contains them is caſt into the 
furnace, works the ſame effets, with 
beaten Brick and Salt eſpecially of the 
rock 1s imade a Cement, wherewith 
they ſeparate Silver from Gold 3 theſe 
two attract the. Silver to themſelves 
and with the heat of the fire only calcine 
itz in the burning of Oar they have the 
ſame effect; the Silver being calcin'd in 
either of the aforeſaid mannerif it be 
put into water diflolves in it like Salt, 
and the Waterlooks white-as milk , and 
will ſpot ones hands or nails if you 
touch 1t, notable ſigns of Aqua fortzs in 
Silver, whereunto Refiners. ought to 
have great regard , that it deſtroy not 
their Silver 5 theſe -inconveniencies 
there are in the burning of Mettals, be- 
tides another which anon ſhall be diſco- 
vered, and though the proper way of 
avoiding them 1s caſting or melting the 
Oar which renders uſeful, not only 
that Mettal which is precious, but alſo 
the baſer ſort , as ſhall be ſhewn in its 
place, nevertheleſs becauſe all places 
do not afford conveniencies for mel- 


ting down Oar, nor all Oars contain 
C Mettals 
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Mettals_rich enough to pay rhe coſt, 
let the aforefaid incotiveniencies when 
they happen be retiedy'd according to 
the rules which ſhall be ſet down here- 
after, —_ 1t be impoſſible 'ro pre- 
pare Oir'without butning 'ſo asto'yeild 
that'quarttity of Plare it did by Quick- 
ſilver, 'as ſhall 'be ſhewn where therefi- 
nation by boyling is'treated of. 
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CHAP. Xx. 
t#hethty the Oar ought to'be burnt in the 
ſtone 'br inthe Medl. 


THey 'ofeto brirn (Oar in the Stone 

orinthe Meal, 'and burning it in 
the Meal, they better vnderſtand the 
nate 'of the'Oar., for taking care to 
ſtir it 'well about, and mix-1t equally 
inthe Furnace, taking our a ſmall quan- 
tity, and putting Quickfilver and Salt 
theretinto ina ſhort ſpace of time; by 
the 'diſpoſition of the' Quickſilver you 
ſhall quickly know 'what the Oar 'is, 
witther it 'begin'togrow like Lead'or 


no, 
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no, and whether the Lead be groſs or 
fine, -or whether there be need of more 
materials orno,or whether to continue, 
or {top the burning of 1t, according as 
every Refiner by his own experience 
hath found to ſucceed beit with it out 
of that Oar which is burnt 1n theftone, 
cannot be choſenthis equality, becauſe 
the force of the fire cannot be equally 
communicated to ſtones in a divers {ci- 
tuation and of different bigneſs 3 for it 
is clearthat the ſmall ſtones are ſooner 
hett-than the greater, and thoſe that are 
in-the Center of the Furnace , ſooner 
than thoſe that touch the ſides; but 
this manner of burning 1s ſabject to 
leaſt damage, beſides that it facilitates 
the grinding of the Oar. 

At is a great error:to burn Oar alrea- 
dy-grownd' by reverberation, -becauſe 
the fierceneſs of the fire 3 burn-the Sul- 
phar-or 'Betun which it contams , and 
ſuffer-it not to diſcharge it ſelf by little 
and little, but obligeth.it to mingle it 
ſelf withthe Silver, and altogether to 
turn it into droſs;moreover the force of 


the flame raiſes up the ſetled parts ofthe 
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Silver whenthey ſtir the Oar, andturn- 
ing it into ſmoak, blows it out of the 
Furnace. The moſt ſecure way of 
burning Oar already grownd, is to do it 
by a Toſtadillo ( or preſerving Pan) 
made in the faſhion of a-Furnace , as 
ſhall be direQted hereafter, and becauſe 
the Meal is wont by the fire to gather 
into little lumps, or elſe to grow ſpun- 
gy and groſs, it is convenient togrind 
it over again, before it be incorporated, 
the beſt way of all as has been ſaid were 
to burn it in theſtone, becauſe it faci- 
litates and ſaves a great part of the 
grinding, and avoids the inconvenience 
of the 'fine Silver flying away in the 
ſmoak, and where the Oar is incorpo- 
rated in hard Peble and Flint , which 
are very untraCtable ſtones, it is neceſ- 
ſary to burn them. Other ſorts of Oar 
ought not to be burnt alone , but in 
Meal with the mixture which ſhall be 
preſcribed according to the ill qualities 
wherewith they are afieted. 


CHAP. 
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CHA P. XI. 


of Materials to be mixed with Oar, when 
they burn it. 


T is-no extraordinary, but a com- 
mon thing for Iron tobe engendered 

in the Gold and Silver Oar , and the 
Oar, that is (o affe&ed, is moſt difficult 
for burning or fundition either; it may 
be diſcovered by the ſlowneſs of the 
heat's penetration into 1t, and alſo by a 
Loadſtone, paſling it over the Oar, af- 
ter it is well burnt, and grownd, which 
will ſnatch up the Iron, 1f there be any, 
and more or leſs of it, according tothe 
quantity mixt with the Oar. This 
kind of Oar after it is grownd, oughtto 
be mixed with Sulphur, or which 1s bet- 
ter with the Meal of Oar that hath Sul- 
phur , or Antimony in it, and in ſuch 
proportion as the quantity of Iron in 
the Oarrequires, when they are ming- 
led, heat themupon the Toſtadillo un- 
till that taking out ſome of the Meal, 
and Enſaying it according to cuſtome 3 
C 3 the 
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the Oaris found to be well condition- 
ed. Sulphur is the deſtruttion of all 
Mettals, gold only excepted; it hurts 
Tin leſs than other Mettals, and Iron 
moſt of all, and that is the reaſon why 
the Sulphur, and Iron combating with, 
and deſtroying each other in the Fur- 
nace, the Silver is left alone by its felf. 
Inlike manner 1s Oar cured , that con- 
tains Sulphur or Antimony, being ming- 
Jed and burnt with the Oar , or drofs of 
Iron after it iswell grownd. 

That Oar which contains Orpiment, 
or Sandaraca , ought to be burnt with 
Soroches , which 1s Oar of Lead and 
Sulphur 3 that which contains Betun 
black or white muſt be burnt with drofs 
of Iron , and pouder of white ſtones, 
whereof they make Lime : Beſides 
what hath beehtalready ſaid, the diſeaſes 
of Oar may be known by putting a lit- 
fle of it grownd fomeivhat groſs upon a 
red hote plate of Iron, obſerving well 
whit futhe it makes, which if it be. white 
of black, participates of Betunies of that 
Colour, if it were yellow of Orpiment, 
it red of Sandaraca, if it be yellow in 
- the 
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the middle, and green of the out (des, * 
of Sulphur, andhikewiſe the earth thar 
is drawn out of the Mines., together 
with the Oar, will oftentimes fead forth 
fumes of the like kind of colours. 


CHAP. XIE 
What the Refiner muſt do before he incor- 
porates the Caxon- 


He Refiner throughly underſtand- 
ing what has been ſaid before, 'the 
Oar being well grown'd & cearled with 
that curioſity and circumſpeftion which 
isneceſfary (ſo that it need nat be pick- 
ed ) Before he doth goaboutto incor- 
porate the Caxon, and befare he burns 
the Meal, if there were need thereof, 
let him ſet apart three or four pound af 
the Flower well mingled, and {tirring it 
together again afreſh, take a ſmall quan- 
tity,& maketwo Enlays thereofby mel- 
ting in ſuch manner, as ſhall be ſhewed 
hereafter 3 whereby he ſhall certainly 
know what Silver the Caxon contains, 


and how much he may expect to get out 
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of it. Laying down this ground, that 
the Oar 1s of that they call Pacos, and 
needs not burning, nor contains Cop- 
peras, nor Coppaquiras, take out ſome 
in the manner aboveſaid, and Enſay a 
pound of it by Quickſilver, but firſt 
pour upon the Oar a good deal of fair 
water, more than 1s ordinarily neceſſa- 
ry, andletit ſtand a while, and if there 
ariſe a ſcum, or cream, thatis groſs, or 
oily, ſcumit off, and let that water run 
out, and repeat the ſame with freſh wa- 
ter, ſo often, untill no ſuch ſcum ariſe, 
then take out ſo much water as is ſuper- 
fluous, and put Salt and Quickſilver to 
it, and without any other material pro- 
ceed in repeating, to caſt in thoſe too, 
marking well the operation of the 
Quickſilver , whether by accident it 
meets with more Quickſilver 3 whether 
It turns little or much to Lead, whether 
it dillolve or remain 1ntire 3 1 it faſtens 
upon the Oar without the help of any 
Material, itis a ſign, that the Oar doth 
attract it, to it ſelt, repeat the operati- 
on ſo, untill you find that the force of 
the Silyer, and the repetition doth _-_ 
the 
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the Quickſilver, which if it do the 


work 1s excellent , and will produce 
the Silver in duſt as ſmall as Pin-duſt, 
which muſt be gotten together by ſear- 
ſing , and the remainder which is ming- 
led with Quickſilver muſt be gotten by 
waſhing, and fo you ſhall have all that 
the Oar contained, agreeable to the 
experiment, which was made by mel- 
ting. The Oar of Berenguela de Pa- 
cages 18 of the quality afore mentioned, 
a great deal whereof was ſpoiled at firſt, 
by working it with materials, ſuppoſing 
It impoſhible there ſhould be Oar, which 
did not ſtand in need thereof; now a- 
days they Refine with only Salt and 
Quickſilver, and get the ſame quanti- 
ty of Silver, as they did by melting, 
which 1s all that the Oar contains; this 
Oar is called Cobrico, if the Enſay doth 
ſhew Lead, for ſo they call it, when 
the Quickſilver loſes its own bright 
colour, and iooks like Lead, then other 
materials are requiliteto cleanſe it, that 
it may the better take hold of, and ga- 
ther the Silver together; thoſe mate- 
rials that have this virtue are Iron dif- 


ſolved, 
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folved, Lead or Tin, and Lime flacked, 
or unſlacked for ſome reſemblance it 
hath ro Mettalz any Oar may be Re- 
fin'd with the help of any one of theſe 
materials , although that feems to. be 
beſt, which 1s neareſt of kindred to the 
mixture of the Oar. If the duſt of 
the Silver and colour of the Quickſilver 
be dusky and blacktſh, then Tron is 
moſt proper for it, for that which looks 
hke Lead, Lead it ſelf is beſt to that 
which is clear; Tin 1s the beſt for 
Quickſilver that looks as if it were guilt 
and hath Copper in it 3 Lime is the beſt 
this material which is moſt convenient 
they throw 1n by a little and a little at a 
time by meaſure and weight, untill the 
Quickſilver look clear, andlay hold on 
the Silver, and by this they make the 
account by the great , how much mate- 
rials they are to put intoa Caxon or 
Cheſt, according to the number of Kin- 
tals it contains. 

If the Quickſilver be changed into 
white pouder or Aſhes, and em pal- 
ing it again through the Oar, donat 


make it finer, it proceeds from the 
weight 
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weight and folidity of the Oar, the 
__ accidents of thoſe they call So- 
roches and Magagitaes, and thoſe other 
 Oars that ſparkle and have need of 
burning , as have been ſaid before. 
Hard ſtones that have no Silver in them 
cauſe the ſame accidents in Quickſilver, 
wherefore looking upon it reduced to 
white pouder as aforeſaid , if you do 
not diſcern either black Oar or Marga- 
gta amonglt it, there was no Silver 
contained 1n that Oar which was Enſaid, 
and is good for nothing. 

If in the leſſer Enfay the Quickſilver 
be bright and entire, and falls towork, 
laying hold on the Silver, there 1s no 
need of ufing any other material , all 
Enſays are made with a very little 
Quickſilver, that there may be room 
to uſe any other materials, 1f there be 
occaſion for 1t, 1f not that more Quick- 
ſilver may be added, and fo the work 
of Refimng is perform'd with greater 
—_— ſecurity, as ſhall be ſhewed 
hereafter; and letnotthe Refiner ceaſe 
making experiments, untill the leſſer 
Enſay which he makes by Quickſilver, 


COT= 


(42) 
correſpond with that which he make by 
melting, and let him proceed reſpettive- 
ly in the greater Refining of the 
Caxones. 


CHA P. XII. 


Continuing the Rules of the laſt Chapter, 
touching Oar that has need of burn- 


. TH9g. 


F the Oar have need of burning, as 
hath been ſaid before , and the En- 
ſaysby melting made, and the Refiner 
aſlured of the quantity of Plate the Oar 
contains, let him burn it, obſerving the 
rules of what he1is to mix withit accor- 
ding to the bigneſs of the work, and the 
convenience he hath to perform it in, 
but in no caſe let him burn any Oar 
with Salt; beſides that jt helps to cal- 
cine the Silver, it gives a ſtronger force 
to thoſe 11] fumes which are in the Oar 
to penetrate into and ſpoil the Silver. 
One cannot well tell the ſet number of 
hours, wherein one ought to let Oar 
con» 
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continue in the fire , but the ſurerule 
to know when the Oar 1s well conditi- 
on'd, i-by Enfaying ſome of the burnt 
Meal 3 when if the Quickſilver remain 
intire and clear 3 and Silver ſticking 
about it like driven Snow , then it is 
burnt enough, and the fire continued, 
will certainly produce this effect if the 
Oar be mingled with due materials, and 
ina juſt quantity in order to which , as 
alſo in the Oars they call Pacos, let 
them make leſſer Enſays to know what 
quantity of Materials are to be put in- 
to the Furnace with every Kintal of 
Oar, but becauſe theſe Enſays are ſel- 
dom made as they ſhould be, let the fol- 
lowing rules be obſerved. | 
When the Oar in the Furnace leave 
ſmelling ill, it is a fign that it has dil- 
charged it ſelf of all the Sulphur and 
Antimony thatis in it 3 when that Oar 
charged with Betun, and at the firſt 
coming 1nto the Furnace, throwing out 
a thick and black ſmoak by degrees, 
ſends forth a thinner and whiter | 
it ſhews that inconvenience to be cu- 
red. h 
When 
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When Oar changes colour , loſing 
the Tparkling that it had, and-of Ne- 
grills becoming Paco, 'tis a-certain ſign 
that it iswell diſpoſed for the Quick- 
filver, although in this there beexcee- 
ding :preatlatitude. 

That Oar which contains Copperas, 

if it be to be put in the fire, mult firſt be 
cleanſed by waſhing in Meal, as hath 
been ſaid, otherwiſe when it comes in 
the Furnace, it will become very red as 
may be iſcen if -one 'burn | Copperas 
aloneinthe fire. 
__ When Enfaying a little of - the Meal 
burnt , the Quickſilver 'begins to look 
like-Lead, it 1safign that by the heat of 
the fire the Copper or Iron which the 
Metral contatns('together with the mix- 
ture of Sulphur) the Antimony or Mar- 
gagita are 'turning into Copperas, and 
that the faſter, the'longer the fire con- 
trnues. 

Take a poundof the Meal ont of the 
Furnace, whilft'it is hot put it into a 
Vellel , and pour water upon it three 
or four fingers deep, - then [tir it a while 
and let it ſettle, then if the waterturn 
white, 
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white , 'or ſtain ones Nails, or change 
the colour of the Taggs of points put 
thereinto, 1t 1s a {ignthat the Silvercal- 
cineth and diflolves in the water like 
Salt ; ſave this water 1n a glaſs veſlel, 
and pour more upon the Oar two:or 
three times, or as often as 1s neceſſary, 
till it do not tum white; and allthe S1]- 
ver 'that'was calcined, will:be gotten 
out -of the'Oar 3 let the water evapo- 
rite by a-gentle fire, and all the Plate 
will ſettle1n the bottom , and become 
firfor uſe by meltmg. 

If the water into which:the hot Oar 
was put, -giveno ſigns of the Silver be- 
ing calcin'd , dip poliſhed Iron into it, 
and if it come out coloured like Cop- 
per , 'there 15 much 'Copperas in -the 
Mettal ;'wherefore waſh the Metral in 
the manner as hath been taught, untill 
it 'be cleared of the Copperas:, .and 
and change not the colour of Iron 
ſave the waters of this operation, for 
they are 'very uſeful in the Refining 
Oar that have need of -it, and if you 
ſhould take out and. melt the Sedement 
that is in the:bottom of ' that water, fine 

Copper 
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Copper will be | RS thereby , 
or Silver if any ſuch have been cal- 

cin'd. 

Enſay the Oar ſo diſpoſed in little by 
Quickſilver , as hath been ſaid of the 
Oars Pacos, untill by experience you 
have found out the way: how to Re- 
fine in greater quantity , ſo that you 
may get as much Silver as you know 
that Oar contains by Enſays of melting 
in the fire. Letno body condemntheſe 
for tedious and unnecellary curioſities, 
for there is nothing more profitable and 
important in theſe matters,nor leſs com- 
monly known3 & by the care & pains of 
a few days the Refiner will be acquain- 
ted with the ſorts and qualities of Oar 
that come to his hand, and know how 
to proceed with them without weary- 
ing himſelf with making Enſayes 3 but 
for all that have been ſaid, the Oar ne- 
ver comes to be pertetly Refined , un- 
till the Silver little or much that it con- 
tained be purified and whitned in the 
Meal, and it 1s not impoſhible to put it 
in that eſtate. Since the Oares Pacos of 
Lead may be reduced thereunto only 


by 
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by burning , aud the Negrillos and 0- 
thers alſo that have Sulphur in them 
which ſtaines and blackes the Silver, al- 
though it muſt be a long time in the fire 
before it comes to this , and both one 
ſort of Oar, & the other muſt have boy- 
lings and liquors often paſſed. through 
them , which do cleanſe and whiten 
the Silver, ſuch as Millo, Allum, Salt 
and others, the Oar being in this condi- 
tion,needs no other material but Quick- 
filver, which in leſs than four days 
time will gather together all the Silver, 
and be very little conſumed it ſelf, be- 
cauſe the ſhort time of operatioa, 'the 
abſence of ill qualities and the ſeldom 
times repaſling it through the Oar, will 
not regrind, or diſperie 1t to powder, 
which 1s the principal reaſon of the lols 
of Quickſilver, as ſhall be ſhewed here- 


after. 
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CHAP. XIV. 


O; the nature of Buick-ſilver. 


Eferring untill another occaſion, 
which it may be in due time will 

offer it (clf to treat purpoſely of Quick- 
filver, and ſome excrements thereof, of | 
no leſs profit than curioſity for the pre- 
ſent, I ſhall only ſay with that Phenix 
of Sciencein his intellective Art, which 
all do follow , who treat of the hidden 
Philoſophy of Mettals , that Nature 
hath made this body of fo uniform a ſub- 
ſtance, and of parts ſo perfectly united, 
that even the fire his greateſt enemy, 
as the vulgar think, 1s not powerful 
enough by dividing to corrupt, and de- 
ſtroy 1t as 1t viſibly doth all other 
Mettals and bodies in the world, except 
Gold and Silver. The Quickſilver re- 
tains 1ts whole intire ſubſtance in the 
fire, if it be prepared on purpoſe for it, 
which many perſons know how to do, 
orelſeall of it will flye quite away in 
the form of {moak , and meeting with 
any 
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| any body that refreſhes it 3 it will con- 


denſe therein in its own proper form 
without being diminiſhed one hair, ei- 
ther in weight or quantity 5 neither alſo 
do the il] qualities that areordinarily 
found in Oar corrupt Quickſilver in 
Veins wherein itis begotten, nor in the 
Cheſts wherein they refine, for al- 
although Copperas do diflolve it in 
that manner that it ſeems to be conſum- 
ed, and being ſublimated in Copperas, 
and common Salt, it is transformed and 
turned into that which we call Aercary, 
that one would think it were totally de- 
ſtroy'd and turned into another ſpecies, 
yet it 1s not ſo, but all thoſe accidents 
have their remedies , and it 1s neither 
impoſlible nor very difficult to quicken 
It again, and unite it, andin its place 1 


ſhall ſhew how this 1s to be done. 
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CHAP. XV. 


IL 


Touching the cauſes and differences, 0 bh 
that which is called. Lis. | 


Uickſilver diſlolved , and divid FR 
ed into very ſubtile parts, 1g, 
commonly called by the Refiners Lisgf 
which ſhews its ſelf like an eye-brow{ 
in the matter Parunmia when the Oar 19, 
Enſayed 3 and from it the experienced, 
Refiners take their indication of the 
_—_ of the Oar and condition © 
e Caxomes 3 it 1scauſed by the ofter 
paſſing of it through the Oar (a thing, 
inexcuſable in the ordinary way of re 
fining) although it hath no1ll quality at 
all, but if it hath Copperas in it, it will; 
grind the Quickſilver in great extreaq,, 
mity, as hath been ſaid. If Quickfilveq, 
be without any foraign impreſſion upon 
it, and be diſſolved into Lis, which iq, 
* white, 'tis called Lzs of Quickſilver, 
of other materials, is called that which, 
1s made by Quickſilver of Tin off, 
Lead, and Lzs of Silver is the fine, and; 


{ubtile 
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ſubtile parts of Silver , made by the re- 
paſſing of the Quickſilver through the 

ar, but not as yet joyned or incorpo- 
rated with it 3 which when it is, they 

call by the name of Pella (which ſign- 
aÞfes 2 Ball or Pellet ) Quickſilver is 
© [ſuſceptible of divers colours, which ap- 
Hpears in the Li/es according to the dif- 
"ferent matter which accompanies that 
"Pilver Oar into which it 1s thrown 3 
theſe colours are reduced into three 
CAGerns's as it were, which comprehend 


s under them ſeveral other Species 


CI 


Cleex. 
% Thoſe three ae Lead Coloured. 
; Spotted. 


1 The Quickſilver looks cleer , either 
*Jwhen the Oar hath no Silver at all init, 
Cor when the Silver it contains 1s fine 
*Iwithout any Alloy or mixture 3 in that 
Hcaſe the Quickſilver will attra& , and 
-Icloath it ſelf with the duſt of fine Silver. 
"without loſing the livelineſs of its co- 
OJor 3 which when it changeth, they call 
1Jit Leaden , for its likeneſs unto the co- 
le D 3 lour 
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Jour of that Mettal, although it always] 
is accompanied with figns that the Oar| 
contains Silver , unleſs 1t be that the] 
Lead, for ſo they call it, proceed from| 
falſe principles, and thoſe have a mani- 
feſt cauſe, although little takennotice 
of, as well as the other proceedings in 
Refining, which hitherunto have Clos 
governed by chance. It 1s Copperas 
alone ( the mortal enemy of Quickſil-| 
ver) which gives it the falſe colour of 
Lead, inlike manner as it doth to other 
Mettals the colour of Copper 3 the o- 
ther Lead colour is a certain ſign of S$1l- 
yer, becauſe ordinarily it 1s made 1n 
raw Oar, that 1s mixed with divers 
other bad things, the which attracting 
to it ſelf the Quickſilver 3; the Quick- 
ſilver lays hold of, and carnes away 
both the Meteal, and alſo its bad com- 
panions , who give 1t that ſtrange co- 
lour 3 this1s the ground of what 1s trea- 
ted of 1n the twelfth Chapter of this 
Book, and the reaſon of that aſlertion, 
that the black or obſcure Lis, or colour 
of Quickſilver proceeds from Oar that 
15 mixed with Iron 3 if the Quickfilver 
have 


"\ 
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have a deep Lead colour, then it hath 
Leadits ſelf inits company.,it it be ſome- 
thing more clear, then it hath Tin, and 
if it look as it it were guilt a little,Cop- 
per. Whetherthe Lzs be of Quickſil- 
ver , Silver, or of other materials is 
ealie to be diicerned, for the Lis of 
Quickſilver is very fine , white, but 
wanting quickneſs , and when it falls 
together with the water 1nto the I ray, 
it dothnot run up and down , but re- 
mains as if it ſtuck to the bottom, and it 
rabit with your finger, it will unite 1n- 
to lumps of Quickſilver. The Lis of 
Silver ſhines , 1s like Pindulſt , or finer 
according to the richneſs of the Oar, 
when they let the water out from the 
Oar, it runs about the bottom of the 
Tray, and if you rub it with your fin- 
ger, it will gather together into Pel- 
lets3 the Lz of other materials 1s as 1t 
were a middle thing between the other 
two, and being reduced intoa body by 
rubbing it with ones finger, it unitest6_ 


ſelf with the touched Quickſilver, 
D 4 CHAP. 
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CHAP. XVI 


IWhether it be fitting at firſt to put in all 
the Quick-ſtlver, and other materials at 
Once Or #0. 


He Oar being in good diſpoſition, 
T and the Refiner by the foregoing 
rules being aſſured how much Silver 
the Caxon contains, and what propor- 
tion of Quickſilver and other Materials 
1s neceſlary to be put in, that when it 
comes to be waſhed, it may yeild three 
parts of Silver Pellets, and one of 
Quickſilver, it may be doubted whe- 
ther all the Quickflver and materials 
aforeſaid, ſhould be put into the incor- 
porating veſlel at once, or noz and the 
moſt part, if not all the Artiſts of this 
Country did uſe to doit at once 5 un- 
till about twenty years ago , when I 
came to live 1n the Province of the 
Lipes, I per[waded them to the contrary 
according to rules, which TI had learnt 
in ſuch like operations, out of Raimun- 
dy Lullus , which do evidently agree 
| with 
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with the ordinary courſe of Nature, 
that brings to perfection all things by a 
ſlow _ gentle growth , and not fud- 
denly nor violently. A very little fire is 
ſufficient to burn the whole world, if the 
combuſtible matter were put into it by 
little and little , proportionable to the 
force of the fire: ; but 1t all that matter, 
or an over-great proportion of it ſhould 
be laid upon the fire at once , it would 
choak it, and put it out : the natural 
heat of Animals is fubjeCt to the ſame 
inconvenience , and the ſame happens 
proportionally unto the Cheſts of Met- 
rals, beſides that by experience it 1s 
found, that the extraordinary cold of 
much Quick(ilver , doth accidentally 
bind. up the Oar, and hinder the Refine, 
as on the contrary any heat haſtens it 3 
moreover it becauſe they have judged 
i]l of the remedy to be put into the 
Cheſt, the Caxon deſpair , and the 
Quickſilver diſſolve, the remedy will 
be the eaſter , theleſs looe the Caxon. 
And it there be need of uſing Tin or 
Lead , which cannot be applyed with- 
out Quickſilver , that will be added 
with 


(56) 
with leſs danger , the Quickſilver be- 
ing in already. The ſame damage or 
oreater follows when they exceed in 
the quantity of Materials, they put 1n- 
to the Oar which hath need thereof, 
becauſe it dulls and deadens the Quick- 
filver, ſo that it will lay hold on no Sil- 
ver at all, and can very hardly ever be 
reduced into that condition it ought to 
be. After many days ſpent in repalſ- 
ting the Quickſilver , and drefling of 
the Oar, let the Caxon be 1ncorpora- 
ted and waſhed with a third part of 
Quickſilver at the moſt, and at firſt put 
in half the Tin or Lead, that is requi- 
fire to be ſpent, for ſo the Quickſilver 
will the better lay hold of the Plate, 
and draw it out preſently before the 
Materials are conſumed , which they 
call Aplomar , whereby will be avoided 
the danger of the dry Plate, which like 
froath ſwims upon the water that comes 
out, and 1s the occaſion of much miſ- 

chief. If the Caxon ſtandin need there- 

of,proceed to put in more Quickſilver, 

and other Materials, always diminiſhing 

the quantities proportionally in ſuch 

manner, 
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manner , that it may go dry and not 
wet, for ſo there will be no occafion 
for much Lis. and the . Pellets them- 
ſelves will ſerve to get out the reſt of 
the Silver, whereby the refining will be 
ſooneſt and moſt ſecurely performed 3 
if it be needful to Refine with Lime, 
the rule already preſcribed for Mate- 
rials will not ſerve, but the Lime muſt 
be putinall at once, and with it repals 
the Caxon very well two orthree days 
before you put in the Quickſilver, ta- 
king eſpecial care that you do not put 
in too much of it, becauſe it is the great 
hinderance that the Quickfilver doth 
not lay hold of the greater Plate, and 
it 1s more hard to correct than other 
mater1als. 


C H A P. XVII. 


Of the often repaſſang the Dnick-ſtlver 
through the Oar and the effeFs thereof. 


He chief and principal end of let- 
ting it ſoak through, is to divide 
the 
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the Quickſilver into ſeveral bodies, 
that it may every where lay hold of the 
Plate , alſo with that motion it 1s heat, 
and better diſpoled for the work 3 and 
laſt of all by that frication the Plate is 
cleanſed and purified (which is that they 
call _—_ the Materials) all of them, 
things moſt neceſſary and important , 
although they cauſe an unpardonable 
damage, that hath been the loſs of ma- 
ny Millions in the waſting and conſump- 
tion of Quickſilver, for the repaſlings 
have been the foundation of this incon- 
venience, by ſqueezing the Quick(ſ1l- 
ver through the groſler and finer parts 
of the Meal into ſuch little Atomes 
(which they call Lzs) that ſcarce have 
weight or dimenſion, which when they 
v-aſh,the Caxon doth not fall down 1n- 
to the Tub at the bottom, but being 
over-drowned and mingled with the 
Lamas or mud of the Meal, it ſtays and 
is caſt away with them 3 this inconve- 
nience may be prevented by two cau- 
tions , the one 1s, that the firſt and ſe- 
cond day after the incorporating of the 
Meal of Oar in the Caxon, they give not 

above 
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above two gentle repaſiings, ſo that 
the Quickſilver may be divided , but 
not into two ſmall parcels , becauſe be- 
fore it hath gotten a good body of Sil- 
ver,it is ſubjectto part it ſelf over finel 
The ſecond is as aboveſaid, that they 
put in the other materials dry , and not 
wetted with Quickſilver, putting them 
in by little and little when moſt it be in 
the proportion, one part of Quickſilver 
to two of Pellets. Let no body deceive 
themſelves, that although the Meal 
in the Caxon contain other Materials 
ſufficient, if it be much bathed with 
Quickſilver that it ſhall be ſecured from 
the former inconvemence; for contra- 
riwiſe it will rather be ſubjectto a grea- 
ter prejudice, for of neceſlity the re- 
paſlings will make Lis, and if it hap- 
pen by ſome accident as it very well 
may, that the Materials be quite con- 
fumed inſtead of the Lis made of them 
will remain only Lzs of Quickſilver. In 
the Lis of Plate there 1s not that danger, 
that by the often repaſſings the Silver 
ſhould be waſted or coniumed, rather 
it 15 thereby better refined, and better 

embra- 
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ceth and uniteth it ſelf with the Quick- 
liver. 
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CHA P. XVIIL 


Of divers accidents, which happen inthe 
way of Refining by Quick-hlver , and 
their remealies. 


T the progreſs of this kind of Re- 
fining,divers accidents are met with- 
all ih the Caxones (or cheſt tull of Oar 
grownd to be Refined) all which are 
diſcovered only by the Quickſilver, 
which as in a glaſs repreſents the good 
or ill diſpolition of the Mettal, which 
in themſelves by reaſon of the fineneſs 
of the Meal. into which they are 
grownd, and a mixture of earth inthe 
Oar, cannot be diſcerned. 

It the Quickſilver be very much 
charged above what it ought with ma- 
terials, that 1s to ſay, Lead, Tin, Iron, 
or Lime (which the Spazzards call 
Quickſilver Tocado) it will not appear 


round but flatted , or rather prolonged 
like 
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like little Worms , and if you ſtir if 
about the Tray without water, it will 
make drops with little tailes, and ſtick 
to the ſides of the Tray 3 aud when it 
is of this condition 1t 1s a ſign that it 1s 
killed, and its virtue obſtrutted from 
laying hold of the Silver this evil 1s 
remedied by much repaſling , not with- 
out great colt and expence of time 5 
the quickeſt and moſt efficacious reme- 
dy is Copperas, or the water thereot, 
which I have ſhewed how to make and 
to keepinthe 13. Chapter of this Book, 
put it into the Caxones at the ſame 
time as you do the Quickſilver, and 
other Refining Materials more or leſs, 
according as there 1s occaſion, and you 
ſhall inſtantly ſee the effect of it ; the 
reaſon whereof 1s plain, for (as hath 
been ſaid) Copperas diflo]ved in water 
converts the baſer Mettals into true 
Copperz ſo that the quality of cold 
which they had before, and wherewith 
they choaked the Quickſilver , being 
turned into heat (the property of Cop- 
er) it is the caule of reviving the 
Quickſilver ; From hence 1s grounded 
. X the 
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the practice of putting Copper grownd 
{mall into the Caxon , which 1s found 
very profitable for the purpoſe afore- 
ſaid 3 hence alſo it comes to paſs, that 
not all Oar of Copper although it be 
rich 1s not proper to clear Quickſilver 
with, or to beuled in the Refining to 
make it Aplomar, unleſs it have a great 
deal of Verdigreaſe or Copperas. The 
ſame account, may be given of the Vir- 
tue that 1s found in thoſe they call Ma- 
giſtrates , which they uſe in the Refin- 
ing to qualifie the Caxones with heat, 
and to make them Aplomar, the which 
effect is produced from the burnt Cop- 
peras that is in it,as may be ſeen in their 
compoſition, which for better ſatisfaCti- 
onT ſhall here ſer down. 

Burn Oar or Copper, and grind it 
well , then with an equal quantity of 
Salt knead it into a body together, and 
having made 1t into loaves burn 1t a- 
gain. 

Others do mingle but one part of 
Salt, with two parts of Copper Oar, 
which they make up into' a body and 
burn, and to one Kintall of that beaten 
to' 


Bas, >... 
to poudet, they add half a pound of fil- 
ings of Latin. 
Another Magiſtral is made of La- 
mas. 
Relabes and Salt , an equal portion 
of either ſoundly burnt together. 
Another 1s made of that Oar where- 
with they Refine theRelabes and Salt 
put together 1n equal portions. 
Another ſort may be made of Cop- 
per Oar, Relabes, Meal of that Oar 
which is to be Refined , drofs of Iron 
and Salt, all put together in equat por- 
tions and burnt in loaves. 
Another 1s made of three parts of the 
Lamas burnt, and one part of Salt. 
Every one inventing ſuch like compoſi- 
tions or proportions, according to his 
own fantaſte, and experience : the foun- 
dation of all theſe Magiſtrales being 
the Copperas which the fire produces 
inthem , as may be ſeen and ſeparated 
fromthem, by whoſoever ſhall pleaſe to 
go about it according to the rules that 
have been already delivered , which 
feems to confirm that which Pliny lays, 
FE trea- 
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treating of Copper, namely that it is be- 
gotten of ſtones burnt. 

Theſe Magiſtrales are to be uſed 
with the ſame carefulneſs as hath been 
already ſaid of the materials, namely 
they are tobe made tryal of before the 
incorporating of the Caxon , that by 
theſe lefler Enſays it may be known 
what proportion is fit to be pur into 
the Caxon, according tothe number of 
Kintals it ſhall contain, for if the pro- 
portion do exceed, another great incon- 
venience will be produced thereby, 
namely that which follows. 


CH AP. XIX. 


In proſecution of the Chapter forego- 
219+ 


N Accident contrary to thatmen- 

tioned in the former Chapter, 
and an occaſion of great waſte of Quick- 
ſilver, 1s of the colour of Lead, that is 
toſay, when it is affected with no other 
mate- 
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material of inconvenience, but only 
that diicolouration, and the damage 15s 
the greater , if the diſcolouring hath 
proceeded from Copperas , and that 
there be much Quickſilver divided, and 
running looſe about. Quickſilver ſquee- 
zed out of the lumps is very round and 
lively 3 it itbe divided, the parts of it, 
although never ſo ſmall, do not run in- 
toa Cylindrical figure, but into a Sphe- 
rical, this miſchief 1s cured by the con- 
trary materials., which as hath been 
ſaid before cleave untothe Quickſilver, 
nevertheleſs the Medicine , which by 
Its particular qualities, attraction, and 
natural ſympathy cure this evil 1s Iron, 
which reunites the Quickſilver , and 
gathers it together into a body after it 
wasdiſlolved, corrupted, and'in a man- 
ner turned into another ſubſtance by 
the Copperas, which ſhall be treated of 
more at large hereafter, when we ſpeak 
of waſhing the Caxones. 

No certain rule can be given, what 
quantity of materials to put 1nto the 
Caxones, that have failed inthe opera- 
tion, becauſe the miſchief and the cauſes 
E 2 there- 
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thereof are not always the fame , bur - 
this general rule muſt be obſerved, that 
they do! not repaſs the Caxon with - 
Quickſilver, till they have firſt Enſay- 
ed a ſmall quantity thereof , and there- 
by have underſtood what is neceſlary. 
After that let them take a third or a 
fourth part of the Caxon , and mingle 
that with the whole proportion of the 


_ Materials, and ſtir it well together, till 


it be very well mixed , and incotpora- 
ted: one with another, then mix this 
with:the reſt of the Caxon:; ftir them 
very well together , for after this man- 
ner the Medicine will be beſt, and with 
moſt equality diſtributed in the Caxon, 
eſpecially if the Medicine to be put in 
be very ſmall in quantity. Have a care 
to uſe the means , that is requiſite to 
avoid falling into the firſt inconvenit- 
ence of overcharging the Quickſilver, 
and remedy the tecond miſchief with 
all poſhble ſpeed , becauſe other- 
wiſe: the Copperas will transform the 
Quickſilver m' ſuch manner , as if it 
were quite eaten up and conſumed. 
When Enſaying the Caxon the Quick- 
filver 
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ſilver is found in the bottom of the Pu- 
rummia V ellel divide it in ſmall grains 


not run together in a lump, it is a ſign | 


the Refination is imperfect , and that 
ſome little hairyneſs, or criſping encom- 
paſleth the Pellets of Quickſilver, and 
hinders them uniting 3 the want of ma- 
terials 1s commonly the cauſe of this, or 
elſe the over-much allay of other Met- 
tals, which as well as the Plate. attracts 
the Quickſilver it ſelf Repaſles, the 
Relabillo burnt by reaſon of it's ſharp 
cutting quality 1s profitable to cleanſe 
the Quick(ilver : ſome put in aſhes, but 
the moſt proper and natural remedy for 
it,is.that which they call Millo or Allum, 
which makes the Silver white, and is 
very ordinarily to be had in great abun- 
dance amongſt the Mines here at Potoſi, 
and in Guaico de Santiago there 1s a 
Spring that runs continually with this 
Allum water. 

When the Caxon hath not been re- 
paſled equally , or not ſerved with as 
much Quickſilver as 1s neceſlary , or in 
ſome places doth not unite it ſelf with 
other parts of the Quickſilver, that had 
E 3 gat» 
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gotten Plate already , the cauſe thereof 
15 that they call dry Plate : In Enſays 
you ſhall ſee it ſwim upon the Relabes 
crifped like froth, and if it benot ſcim- 
med off, and ſaved before the cleanſing 
the Caxon,it will ſwim at the top, and 
run away with the Lamas to the great 
detriment of him that owes the Oar ; if 
the Quickſilver dry, having neverthe- 
leſs materials ſufficient with it , it 1s no 
inconvenience at all, becauſe it will 
unite one with another thebetter, or 
clſe that part which the material poſleſ- 
ſed being waſted way, the other moiſt 
parts remain in the Quickſilver to unite 
it {ſelf with the reſt of the Pellets ; that 
dry Plate which wants materials, cannot 
ſately be gathered together by looſe 
Quickſilver , untill the Caxon be ready 
for cleanſing; the proper remedy for 
this 1s to repaſs the Caxon with Pellet 
of Silver, not over ſmall. ſo ſhall the 
dry Plate be collected together, and the 
greateſt part of the Lis alſo , if there 
were any there. 


CHAP. 
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CHAP. XX. 


How to know whether or no the Caxon be 
ready for waſhing. 


Here can no certain time be pre- 
fixed, wherein one 1s obliged to 

waſh the Caxones. Its maturity is 
haſtened by frequent repaſlings by the 
outward heat of the Air, and the in- 
ward heat of the Copper or Copperas, 
and other things of that kind of virtue, 
and ſuch as clear and purihe the Silver 
a principal cauſe whereof is the burn- 
ing of Mettals. On the contrary, the 
work of Refining 1s prolonged and 
ſlackened by fewer repaſlings, if the 
Air be cold or Froſt, if the Caxon be 
over foul, that the Quickfilver loſes 
it's clearneſs in paſſing through, bur let- 
ting paſs theſe, and other accidents, let 
us come to the point of gathering out 
the clear Silver mixed with Quickſilver, 
leaving the earth behind, which1s cal- 
led walhing the Caxon, whereunto no 


{mall experience 1s neceſlary, forit the 
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Caxon be not ripe for waſhing, that 
plate which theQuickſilver hath not laid 
hold on, is likely to be utterly loſt,or if 
it be not, it muſt be grownd over again, 
ſo that at leaſt one loſes muchtime and 
labour, and Silver too in the repaſlings, 
beſides other hazzards. 

The rules hitherto delivered for the 
diſcovery of the diſpoſition of the Cax- 
on are ſubject to very great error : ſuch 
as it's appearing ſo well to light as if 
there were need of no more Quick(il- 
verito find theLzs of thePlate all gather- 
ed together and finiſhed, and that of the 
Quickſilver beginning to come 3 the 
ſubſtance of the Plate, and Quickſilver 
being clear, and gilded as it were with 
other ſigns , all of which do not ſecure 
the judgment from being erroneous, be- 
cauſe theſe may be praduced by other 
accidents beſides the maturity of the 
Caxon. The only ſure and infallible 
ſign 15 to ſee whether the Quickſilver 
hath gotten all the Plate, which it onght 


to do according to the proportion 
ſhewed by the leſſer Enſay of fire, which 


was made at the beginning, and it it 


hath 
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hath not arrived to that, although it 
hath many more good ſigns than hath 
been already mentioned; waſh not the 
Caxon , but take more ſmall Enſays 
thereof, whereby you ſhall eaſily prove 
what Plateit contains, and what reme- 
dy is neceſlary to bring it to full per- 
fection, which when 1t 1s attained , and 
the refined ſubſtance alone contains the 
aforeſaid proportion of Quickſilver 
and Pellet, ſtrow ſome Quickſilver looſe 
upon it , and therewith gently repals it 
two or three times in ſuch manner as it 
may go into the Copper better bathed, 
in the proportion of three parts Pellet, 
and two of Quickſilver, or at leaſt two 
of Pellet and one of Quickſilver; then 
gather up ſome of the Lis that remains, 
and putit to the dry Plate, and to the 
whole Maſs of Pellet , whereby they 
will be more weighty , and fink better 
tothe bottom of the Caldron , and will 
riſe and waſt leſs inthe boyling 3 throw 
Quickſilver aiſo looſe intothe Caldron 
(which they call a Bath (when it begins 
to be liquid , incorporate therewith 
that which the Caxan contained, and it 
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will help to unite it the better, and the 
more Quickſilver there was, the fewer 
inequalities like Oyſter ſhells will be 
produced. 


CHAP. XXL. 


That the waſhing of the Caxones canſeth 


the loſs and waſte of Quick-ſtlver. 


LL the inconvemences that are 

and have been found in the waſte 

of Quickſ1lver, which they term either 
loſs or conſumption of it, are cauſed by 
the waſhing the Caxons 3 until then no- 
thing hath beenloſt, however one may 
be | Have lar in Judging by the view 
even inoccaſions, that have ſometimes 
happened and may happen again, that 
they find neither Quickſilver nor Pel- 
letof incorporated Mettal in the Cax- 
on ; for accidents alone as hath been 
ſaid, cannot alter the Quickſilver ſo as 
to corrupt and deſtroy its ſubſtance 3 in 
the Caxon it is howſoever more or leſs 
diſpoſed to get out inperceptibly "—_ 
tae 
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the water or with the Lamas. The im- 
mediate cauſe of this miſchief is when 
the Quickſilver is made over thin with- 
out body or weight as it were, ſo that 
It hath nothing to ſink it to the bottom 
of the Caldron , and with the ſtirring 
the Caxon when they waſh it , it mix- 
eth it ſelf with the dreggs and durt, and 
goes along with them, and there wants 
more or leſs of the Quickſilver they 
put in at firſt, according to their better 


.|- or worſe ſtirring the Caxon and quanti- 


ty of Liz, It hath been a great error 
in thoſe, that becauſe for ſo many years 
the beſt Refiners in theſe Kingdomes 
have waſted at the leaſt ſo much Quick- 
filver, as they have gotten Plate,there- 
fore the Quickſilver 1s really and truly 
conſumed in the operation, not animad- 
verting the evidence to the contrary, 
which continually paſſeth through their 
hands, namely in the Lamas and relicks 
of the Caxon where the Quickſilver 
hath oitentimes ſtaved behind, accom- 
panied with a conſiderable quantity of 
Plate , which the owners of Oar have 


experimented to their oreat damage, 
aad 
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and the buyers and Refiners of the re- 
licks of the Caxon to their great profit 
and advantage. Others ſpeaking Phi- 
lolophically ſay, the cauſe of the con- 
ſumption of the Quickſilver proceeds 
from the contention and combat, which 
it hath with contrary qualities before it 


can lay hold on the Plate , and that 


thereby it 1s debilitated and conſumed 5 
theſe men ſay ſomething to the purpoſe 
if they could demonſtrate the contrary 
qualitres that are between Quickſilver | 
and other Mettals,between whom there 
15 rather a great ſympathy & agreement, 
Quickſilver being the principal where- 
of all other Mettals are made, and alſo 
of the Minerals that ordinarily do ac- 
company them, butif theſe men cannot 
prove the cauſe, neither will the effect 
which they ſuppoſe, namely the deſtru- 
ction of Quickſilver follow , and there 
1s certam experience to the contrary, 
and hereafter ſhall be ſhewed a way how 
to recover all the Quickfilver,even qut 
of the Caxon, that is moſt ſpoiled in 
operation , and ſo moſt difficult ta do 
It an, 
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CH AP. XXII. 


The true cauſes of the loſs of Buick-ſilver, 


and their remedies. 


He repaſlings arethe remote cauſe 

of waſting of the Quickſilver , 
which 1s thereby ſtrained and divided 
into very ſmall parts which they call 
Lis, and although into whatſoever Oar, 


| Earth or Sand you throw Quickſilver, 


and repaſs it, you ſhall find the effect 
aforeſaid , yet it is moſt of all experi- 
mented in thoſe Oars which are called 
Soroches, which by their weight and 
glaſſtie quality, do more eaſily cut afun- 
der, and divide the Quickſilver into 
minute parts. 

Copperas 1s of its own nature a vio- , 
lent cauſe of extenuating the Quickſ1l- 
ver, as hath been often ſaid, and hath 
been the cauſe of the waſt of the grea- 
teſt part of the Quickſilver that hath 
been deſtroyed. There be other cau- 
ſes, which accompany and afliſt the two 
former in working this 11} effett, _ 

the 


(76) 
the Salt , which they uſe in Refining, 
and wherewtth they waſh the Caxones, 
which every body knows thickens wa- 
ter, whereby not only the {mall Lzs of 
Quickſilver , but alſo heavier things 
{wim and cannot fink to the bottom. 

The Lamas which is mingled with 
the water, and troubles it in the Cal- 
dron thickens it, and doth yct more re- 
fiſt the ſinking of the Quickſilver which 
ſtays and is thrown away together 
with 1t. 

Laſtly, the motion of the inſtrument 
wherewith they ſtir the Caxon when 
they waih it by condenſing the force of 
the cauſes aforeſaid, hinders theLzs from 
finking, and crowdeth it up to the top. 
The ordinary repaſlings in this way of 
Refining cannot be wholly excuſed in 
' this matter , but if the rules already 
taught, be carefully obſerved,the dam- 
age will be the leſs: likewiſe already 
hath been ſhewed the way to clear Oar 
from the Copperas, and to clear the 
Margagitas from their heavy and glaſhte 
qualities. Salt may be gotten out of | 
the Caxones two ſeveral ways , and 
pre- 
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preſerved for uſe to the ſaving of many 
Ducats a year, now commonly ſpentm 
that commodity; put the Oar into 
Caxones made ſmooth and round on. 
the inſide without corners or Angles as 
is often uſed , let them ſtand a little 
ſlooping, only ſo much as 1s neceſlary, 
that all the water may run to one part 
of it, where there mult be a hole for it 
to run ont at in convenient ſeaſon , but 
ordinarily kept ſtopped. When the 
Caxon 1s ready for waſhing, fill it with 
abundance of water, opening and ſtir- 
ring about the Oar with the hove, that 
the water may penetrate through it the 
better, and having done ſo a pretty 
while, open the hole,and let the water 
our into a Veſſel provided on purpoſe 
fo receive 1t, where it will either con- 
eal intvu Salt , orremain 1n liquor as it. 
1s, will be ſerviceable for the operati- 
on of other Caxones ; repeat this two 
or three times untill the water that 
comes out doth not taſte brackiſh. 
If the Caxon was to have been waſhed 
in three Caldrons waſh it in ſix, where- 
by the water will come out twice as 
clear, 
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cleir, and with very little Mad, or Sc- 
diment. | 

The Peſtel wherewith they ſtir the 
Caxon, muſt not be uſed always in the 
ſame hand, becauſe the circles going 
conſtantly paralel,the ſmall parts of the 
Quickſilver, and the dry Plate go a- 
long together with them, and never en- 
counter one another to unite themſelves 
into a bigger body that they may ſink 
to the bottom , wherefore after five or 
ſix turns with the right hand, take as 
many more of the left, and ſo proceed; 
and becauſe this cannot ſo convenient- 
ly be done in the ordinary waſhing 
places, put intothe Caldron a thmg like 
a broad Peel, which oppoſite to the 
courſe and motion of the Peſtel may 
diſtarbe the march of the Quick(ilver 
and dry Plate. and caufe all the content 
of the Veſlel to meet and unite, ex- 
cepting that which is at the bottom 
whereof there is no'neceflity , becauſe 
of the bath which it is to ſuffer. Cover 
the Veſſel with Plates of Copper, or 
Iron Quickſilvered, to which ſ1de fo- 
ever of the Veſlel the Lzr comes, it 
| may 
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may ſtick thereunto, when the Caxon 
is waſhed the Lzs is eaſily gotten toge- 
ther, by {weeping the ſides of the Veilel 
with a peece of ſhoo leather, apeece of 
a hat, or a peeceof cloath. 


C HA P.  INEM. 


To make the Pine Apples, and to clear 
them of the Quick-ſilver. 

Hs taken the Plate and 
| Quickſilver together out of the 
Caldron, and ſtraining it through two 
courſe cloaths wettcd, to make them 
the thicker, having beaten it alſo with 
a Battledoor to ſqueeze as much 
Quickſilver through the cloathes as 1s 
poſſible , make Pine Apples of the dry 
Pellets in moulds Encd for that pur- 
pole , which are called Pine Apples 
from their ſimilitude to that fruit by 


reaſon of their Pyramidal figure, and 
F ot 
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of thoſe Pines that have been reaſon- 
ably well ſtrained , the fifth part will 
be Silver, ſo that one Hundred pound 
of Pellets will produce twenty pound 
weight of Silver. The Pines that are 
made of richer Oar ariſe to leſs profit 
than thoſe that are made of poorer, 
becauſe the Plate in the richer Oar 
is more courſe and ſpungy , than that 
which 1s contained in the poorer. In 
the ſtraining of the Quickfilver though 
never ſo carefully, ſome ſmall parts of 
the Silver will go along with it, and 
the more in quantity by how much the 
more moyſture there was in the Pellets 
when they began to ſtrain them , the 
like whereof 1s ſeen in water mixed 
with clay, which although it be ſtrain- 
ed with never ſo' much care, wilt wot 
look clear and pure but muddy an 
troubled by reaſon of its mixture 
with the durt , and the great quantity 
of water there was, the more durt 
ſtraines through along with it 3 lerting 
it ſtand quietly a while it will ſettle 
and gather it ſelf together, and leave 
the 
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the water clear. In like manner.in the 
Vellels.. wherein they preſerve the 
Quickſilver after they have done re- 
fining , and made the Pine Apples; 
after a few days the Pellets of Sil- 
ver will ſettle and gather into a bo- 
dy together in the refining work of 
Saint  Catherines in the Lipes out of 
the Veſſel, wherein they kept their 
Quickſilver, I ſaw as much Plate got- 
ten of the kind aforeſaid , as would 
have made a good great Pine Apple. 


If the Quickſilver be heated it be- 
comes thinner, ' and will carry away 
more Stlver 1n the ſtraining , alſo 
when the: Pellets are- ſtrained, that 
are gotten by boyling although it be 
done with-yery much care , yet Plate 
will paſs along with the Quickſilver, 
and-if you will let it ſtand a days 
time to cool and ſettle, and ſtrain 
K again, you will get more Pellers of 
Silver. 
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The lofts in clearing the Oar again 
from the Quickfilver hath been great 
and irrecoverable, as may be gueſſed 
from the experiment thereof in this 
Imperial City at this preſent, when 
the Trading in Mettals runs but low, 
and yet communibas annis above thirty 
thouſand peeces of Eight are waſted 
by the expence of Quickſilver, how 
vaſt a ſum then hath been ſpent- by 
Quickſilver in the many other very 
rich. Mines belonging to this King- 
dom 3 this inconvenience hath 'pro- 
ceeded from want of care in feein 
that the Canones and Caperucas(which 
are the names of the Veſlels they uſe 
in the recovering the' Quickſilver) be 
made of very good ſtuff, and ſhut cu- 
riouſly cloſe in the place where they 
Joyn together. The clay whereof 
ulually they are made 1s very ſpun- 

y and full of Pores, ſo that the wa- 
ter. ſoaks through and ſweats out at 
them; then it 1s-no wonder that the 


Quickſilver attenuated by the violence 


of the fire ({ which widens the Pores 
an of 
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of the Veſſel alſo ) evaporates 
through the ſame , and is exhaled 
and loſt - to ſay that any part of the 
Quickſilver is deſtroyed or periſheth 
by the heat of the fire is onely the 
imagination of thoſe that underſtand 
not the uniformity of 1ts ſubſtance, 
as hath been ſhewed before. Make 
the Caperucas and Canones of ſuch 
ſtuff as you make the Cruſiples, and 
that inconvenience will ceaſe, and 
the Veſlels will laſt for ever ( be- 
cauſe they are ſo mightily conden- 
ſed and refiſt the fire) unleſs ſome 
accidental blow or knock do break 
them. In that noble Town of Saint 
Phillipi of Auſtria, Oruro, famous for 
abundance of Mines both of Gold 
and Silver, on the top of a little hill 
which ſtands above the Church of the 
Ranqueria, there is a little vein of 
white earth , whereof they make Vel- 
ſels for uſe, which after they are ba- 
ked become ſo cloſe and firm - that 
they are not inferior to the beſt 
China. T was the firſt that made try- 
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all, and publiſhed the uſefulneſs of it 
for the making of Crufiples with 
very good ſucceſs to thoſe that had 
need of them, and I do not doubt 
but there: 1s ſuch kind of Earth about 
this City of Potoſs, where nothing 
hath been found wanting that any 
wiſe belonged to the obtaining or re- 
fining of that abundance of riches , 
which nature hath beſtowed upon it 3 
although hithernnto much buſineſs , 
and a ſhort time of abode here, hath 
hindered me from finding of it out. 
But where ſuch kind of earth iswan- 
+ mingle the Clay whereof you 
make theſe Veſlels, the better with 
the ſcum or droſs of Iron grownd ve- 
ry fine, and makeit up and bake it ve- 
ry well, and there ſhall not be fo 
much Quickſilver loſt in the uſe of 
themas is, by thoſe now in common 
uſe. The Canones muſt be glaz'd on 
the inſide, the Caperucas not , becanſe 
the violent heat will melt the glaſing, 
and make 1t run. 
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Other ſaſer ways of clearing the Pine Ap- 
ples from Quick-lilver. 


He beſt Veſlels for this purpoſe 

are made of Iron or Copper 
beaten to the thickneſs of a peece of 
Eight , or ſomewhat thinner, and for 
more ſecurity , that the Veſlels may 
the better endure the fire, they cover 
the Copper Vellel with a coat of good 
earthen ware on the outlide 5 not ma- 
ny years ago, lome people began” to 
uſe theſe Copper Veſſels caled with 
earthen ware, and leit them off again, 
becauſe they underſtood not ' the na- 
ture of them, nor how to uſe them. 
 Thelike happened in the Province of 
the Chickas, who caſed their refining 
Veſlels as aboveſaid , becauſe they 
heard that in their neighborhood in 
the Lipes, I was working after that 
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manner. The cauſe of theſe miſtakes 
ſhall be ſhewed in the diſcourſe which 


follows. 


The ſhorteſt, beſt; and moſt ſecure 
way of clearing the Pine Apples from 
Quickſilver 1s 1n this. manner 3 make 
a deep Veſlel of Iron wider at the. 
top than at the bottom , containing 
more or leſs according to the quanti- 
ty of Mettal intended to be cleared 
at one time, ſet it upon a Trevet of 
ſtrong Earthen ware, or of Iron caſed 
with Earth in a Furnace of ſufficient 
bigneſs to put Wood or Coalsunder 
it, as occaſion ſhall require at a mouth 
made for that purpoſe 3 the reſt of 
the Furnace both the top, bottom, and 
fides is to be very cloſe; excepting. 
one little hole at the top. where - 1t 
{hall be found moſt convenient - to 
give reſpiration 3 diſpoſe the Veſlel 
aforeſaid in ſuch manner as: they do 
that which they call the Cannon 1n 
the ordinary way of uſing Quick(ſ1]- 


ver, ſo that it may look out above - 
the 
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the top of the Furnace one large fin» 
gers bredth or two, that it may the 
better joyn with another Veſlel to be 
put a top of it, which may ſerve in- 
ſtead of the | Caperuca 3. put the Pel- 
let (or Mettle aforeſaid) well knead- 
ed together. in Cakes of what form 
you pleaſe int the Veſlel, and leſt the 
Plate ſhould. melt and ſtick to the 
Iron Veſlel,. let it have a thin coat on 
the inlide of Earthen ware 3 or ſuch 
as Cruſiples are made of , cover this 
Veſlel with a large Limbeck head 
made of hammer'd Iron, or Copper, 
or of very good Earthen ware well 
glaz'd, and out of it draw a long 
Pipe alntle ſloping, the cavity where- 
of in the narroweſt place, namely the 
extremity, than let he no leſſer, the 
bigneſsof ones little finger,let the joyn- 
ing of the Limbeck- with the Veſlel 
below it , be ſtopped very cloſe with 
galt, then in a ſecure placethat doth 
not feel the heat of the Furnace, let 
there beplaced a great Veſſel of ſtone. 
or of other matter full of cold 

1 where- 


water, 
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Whereinto let the noſe of the Lim- 
beck enter two fingers breadth , blow 
up the fire in the Furnace from which 
the Quickſilver flying in the'form- of 
vapor to the top of the Limbeck, 
the coolneſs whereof preſently redu- 
ceth it into a body again, which runs 
down through the Noſe into the Vel- 
ſel of water aforeſaid, the: Limbeck 
ſhould now and then be cooled on 


the outſide with wet cloaths, and the | _ 


water into which the Quickſilver falls 
as it becomes warm ſhould have 
more freſh water added to it. 


A. The deep Veſlel of Iron, or 
Cooper. | 

B. The head of the Limbeck, 

C. The Noſeof it. 

D. A Trevyet. 

E. A Baſon or Veſſel of Water to 
receive the Quickſilver in. 
F. The Furnace. 
G. The Mouth of it. 
H. The hole to draw out the aſhes 


at. : 
I. A 


Cy re ——_—  _——  — — - 
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7. A hole open ar the top of the 
Furnace, whereat the deep Iron Veſſel 
looks out a little , and is joyned to 
the Limbeck. 

K. Is ® Chimney to let out ſmoak 
and givereſpiration to the fire. 


Here place the PiFures and the 
Verſes. 
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' The trouble and hazard of keeping 
them cloſe in the joynt with clay or 
galt, may be excuſed by making of 
the place where they ſhut one upon the 
other a handful and a half higher, or 
if to that ſize of them , that is now 
in uſe they put at the bottom on 
the outſide, and fill it of two fingers 
broad 3 fo that the lower Veſlel may 
come up very cloſe upon it, and can- 
not enter further into it, a little lower 
than the Caperucas come, are placed 
the Candleſtick foot , as they call it, 
whereupon they ſet the Plate and the 
Pine Apple 3 the Candleſtick foot 
comes up about four fingers higher than 
the mouth of the lower Veſlel, which 
they call the Cannon in the which 
on the one fide four or fix fingers 
lower than the fire uſed to . be, en- 
ters ina ſmall Pipe of cold water at a 
hole made for that purpoſe in the Can- 
non without diſturbing the Caperuca 
at all, becauſe it is not to go in ſtrait, 
but with a little liberty 3 over againſt 


this hole there is ſuch another, out of 
; which 
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which runs as much water as enters in 
at the former, whereby the Canon is al- 
ways kept full, and the water in | 
temper to receive the Quicklilyer 
without any prejudice. 

If one ſeparates the Quickſilver by 
the Limbeck , they may do the ſame 
thing, clapping a ring of Copper of two 
fingers breadth, and other two fingers 
deep to the mouth of the lower Veſlel 3 
ſo that the other Veſſel may eaſily be 
let in and out, wherein the Quickſilver 
is to be ſaved. Into this Circle the 
Limbeck muſt be fitted, and to prevent 
its being blown off with the force of 
the vapor of the Quickſilver, the 
Limbeck muſt be kept down with 
weight on the top of it, or tying it to 
ſome other fixed thing ,. or making a 
ring on the top of the Limbeck pals a 
bar of Iron through it, both ends 
whereof afterward remaining fixed in 
two walls built on each ſide of it for 
that purpoſe. 


B,M.1959. 


